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(54) <Title of the Invention> 

Color Measuring Apparatus 



(57) <Summary> 



<Object> The present invention has as its object, in the color measurement of a transparent or 
semitransparent test piece such as a gemstone, to increase the amount of measuring light that is 
incident into the detection device and which bears the color information of the test piece and 
improve the measuring sensitivity. 

<Structure> In the present invention, the test piece 1 is covered by the diffusion reflection plate 3 
the inner surface of which is white, all of the light that passes through the test piece is reflected by 
the diffusion reflection plate 3, due to the fact that the reflected light is incident again into the test 
piece, not only the light that is scattered internally within the test piece but the light that passes 
through the test piece is made to pass through again and the advantageous result can be obtained 
that, because of the increase in the amount of light that is incident into the detection device, it is 
the same as if the thickness of the test piece had been doubled or more. 
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<Claims> 

<Claim 1> A color measuring apparatus characterized in that it has established a means in which a 
test piece is surrounded by a reflecting plate that has a diffusion reflection surface the spectrum 
reflection characteristics of which are flat and light is radiated into the test piece, and 

a measuring means in which the light that is emitted from the test piece at a location where 
directly reflected light on the surface of the above mentioned light irradiated test piece or the light 
that directly passes through are not incident is measured. 

<Detailed Description of the Invention> 
<000l> 

<Field of Industrial Utilization> The present invention relates to a color measuring apparatus with 
which the wavelength characteristics of light that passes through or light that is scattered by a 
colored transparent or semitransparent body is measured. 

<0002> 

<Prior Art> The color of a transparent body such as a gemstone is the color of the light that 
passes through when white light is incident on it and for the color of a semitransparent body also, 
the internal scattering can be said to be great but the reason that color is seen is the same as for a 
transparent body. However, with color measuring apparatuses of the past, as is shown in Fig. 2, 
only light that is scattered internally and emitted toward a specific direction from the test piece 
gemstone 1 is used as the measured light and, since nearly all of the radiated light passes through 
in the case where the transparency is high, the amount of light that is incident into the detection 
device 5 is small and, accordingly, there has been a problem in that the measurement sensitivity is 
low. 

<0003> 

<Problems of Prior Art To Be Addressed by the Invention> The present invention has as its 
object to increase the amount of measuring light that is incident into the detection device and 
improve the measuring sensitivity. 

<0004> 

<Measures to Solve the Problems of Prior Art> It is set up so that in a color measurement 
apparatus, the test piece is surrounded by a reflecting plate that is white, in other words, has a 
diffusion reflection surface the spectrum reflection characteristics of which are flat, and the light 
that is emitted from the test piece at a location where the light that directly passes through or the 
directly reflected light are not incident is measured. 

<0005> 

<Action> In the apparatuses of the past, only the light that is directly scattered from the light that 
is incident on the test piece is measured. However, in the case of the present invention, the light 
that is measured by the detecting device is not only the light which is incident light that is 
scattered internally within the gemstone. Since the periphery of the gemstone is completely 
covered with a diffusion reflection plate, all of the light that passes through is reflected by the 
diffusion reflection plate and that light that passes through is also measured, the light passing 



through and absorbed in the gemstone at least twice. Therefore, since the amount of light that is 
incident into the detection device is not simply increased but the amount of light that has been 
absorbed by the test piece is increased, the sensitivity of the color measurement is improved. 

<0006> 

<Preferred Embodiments> Fig. 1 shows one preferred embodiment of the present invention. 1 is 
the test piece gemstone, 2 is the test piece platform upon which the test piece gemstone 1 is set 
and there is a window 2A established in its center. Together with the radiation of light into the 
test piece gemstone 1 through this window 2A, light that comes from the test piece that is not in 
the direction in which the light that directly is reflected from the surface of the above mentioned 
radiated light is incident is taken out and after separation into spectra by the spectrometer 4, the 
amount of light is detected by the detection device 5. 3 is the reflecting plate the inside of which is 
the concave surface of a hemisphere and the inner surface is covered with a white diffusion 
reflection layer of barium sulfate and the like forming a diffusion reflection film. 6 is a slit with 
which the direction of the light that is incident on the spectrometer 4 is controlled. 

<0007> When the test piece gemstone 1 is irradiated with light from the window 2A, a portion of 
it is scattered in the test piece and, in addition, a portion is directly incident on the spectrometer. 
The light that directly passes through or is scattered inside and passes through the test piece 
gemstone 1 is diffused and reflected by the diffusion reflection plate 3 and is projected again at the 
test piece gemstone 1 from' various angles. A portion of the reprojected light is reflected by the 
back surface of the test piece, however, it is again diffused and reflected by the reflecting plate 3 
and again projected into the test piece gemstone 1 from various angles. In other words, since the 
light that is emitted from the back of the test piece is all diffused and reflected by the reflection 
plate 3 and projected again into the test piece gemstone 1, the light that is scattered inside within 
the gemstone is further increased and the internal scattered light that is emitted from the window 
2A is increased. With regard to the light that is emitted from the window 2A, the scattered light 
inside the test piece and the light that passes through in a straight line from among the reflected, 
light- from the diffusion reflection plate are both absorbed due to the spectrum absorption 
characteristics of the test piece and become light that exhibits the color of the test piece. From this 
light, only the light that is in the specific direction of the slit 6 is extracted. While wavelength 
scanning is done by the spectrometer 4, the strength of the light is measured by the detection 
device 5, the wavelength spectrum is obtained and the spectrum absorption rate of the test piece is 
derived. 

<0008> In the above mentioned preferred embodiment, the upper surface of the test piece 
platform 2 in Fig. 1 is not restricted in any way but it can be expected to be more effective if it is 
configured by the diffusion reflection film. In addition, the detection device may be established not 
on the incident light side but in a place on the back where the light that passes directly through is 
not incident. 

<0009> 

<Advantageous Result of the Invention> By means of the present invention, the light that passes 
through the test piece is diffused and reflected and, due to the fact that it is radiated into the test 
piece once again, the reflected light is absorbed by the test piece as if the thickness of the test 



piece had been doubled or more, the effect of the scattering is raised and it is possible to further 
improve the color measurement sensitivity. 

<Brief Description of the Drawings> 

Fig. 1 is a lateral cross-section drawing of one preferred embodiment of the present invention, and 
Fig. 2 is a lateral cross-section drawing of an example of the past. 

<Description of the Keys> 
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